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Chapter I. (Section 1) 
1. Summary of Research Results 
(1) Outline of Research 


As a result of modernization and rationalization efforts made in the 1970's, 
Japanese industry (limited to manufacturing industry here) has now surpassed 
the United States in many important industrial categories. And, due to the 
increased exports to the United States, a large trade imbalance has resulted 
between the United States and Japan, at the same time causing trade frictions 
one after another in the categories of iron and steel, color television, and 
automobiles. Naturally, the United States still has some strong industries 
and Japan has some weak industries, but trade friction has occurred in in- 
dustries where Japan has a comparative advantage. 


In the United States, the economic recovery policy of the Reagan administra- 
tion is in progress, and the confidence of industrial circles has been greatly 
improved compared to previous years. However, the success or failure of this 
historical experiment, which may be compared to the New Deal, is difficult to 
foresee, and it will take some time before definite effects of the policy are 
manifested. Consequently, in the 1980's, especially in the first half, the 
Japanese comparative advantage and competitive edge in certain industrial 
categories are not expected to change much, and Japan will continue to main- 
tain a strong stand against the United States. Furthermore, the U.S.-Japan 
trade friction may not be limited to basic, mature industrial areas such as 
iron and steel, automobiles, etc, but possibly will extend to high technology 
industries. 


Japan's increased exports to the United States, along with the U.S. demand for 
an open market in Japan, has causeu frequent tension in U.S.-Japan economic 
relations. With the Reagan administration, opposition between the .S. and 
Japanese policies also includes defense problem. This is closely related to 
the fact that Japan has surpassed the United States and become a ctrong eco- 
nomic giant. 


The U.S.-Japan trade frictions which occurred one ofter another were due 
partly to the fact that the productivity of Japanse industry rose rapidly, 
whereas the productivity of U.S. industry stagnated, resulting in a 

















productivity gap between the United States and Japan in many manufacturing 
fields. It is not a problem that can be solved by measures such as temporary 
voluntary regulation of exports. The only path to the solution of U.S.-Japan 
trade friction is for the United States itself to take serious measures toward 
industrial recovery and revitalization, and for Japan to cooperate in this in- 
dustrial recovery and revitalization, and for Japan to cooperate in this indus- 
trial recovery by such means as direct investment, technological transfer, etc. 
It would be possible, in this manner, to reconstruct the weakened sectors of 
the U.S. industry aid to stimulate the development of sectors with future 
growth potential. 





The United States and Japan have maintained a very close, mutually dependent 
relationship in economic and many other aspects since World War II, and it is 
necessary to continue this relationship in the future as well. In this respect, 
Japan has no other choice. The U.S.-Japan trade friction resulted from the 
deepening mutual interdependence. Consequently, the countermeasure is not to 
weaken the mutual interdependence by protectionism, but to minimize frictions 
through Japan's cooperation in U.S. industrial recovery. 


Naturally, the basic relationship in which the United States and Japan compete 
as the number one and number two economic giants in the free world will not 
change. Therefore, there cannot be a situation in which absolutely no fric- 
tion exists between the United States and Japan. Although the 'nited States 
and Japan continue to compete at all times, it is necessary, on the other 
hand, to cooperate and help U.S. industry in those sectors where Japan has an 
advantage. In order to prevent protectionism from spreading and the free 
trade system from being reduced to existing in name only, the country having 
the advantage must support the country in trouble. 


Based on such viewpoints, this study is focused on the following points. 


--Why did the productivity of U.S. industry (limited to manufacturing indus- 
try) become stagnant and lose the international competitive edge? 


--Why did Japanese manufacturing industry in many sectors grow and succeed in 
increased productivity and come to have a strong competitive edge? 


--What would be the result of a comparison of the levels of productivity in 
the United States and Japan? 


--What measures should the United States take in order to revitalize U.S. 
industry? 


--What industrial cooperation should Japan provide for U.S. industrial recov- 


J 


ery? What would be the effects and limitations? 


Since the focus ts on the problem of U.S.-Japan trade frictions, the target 
of this study is not on all industries, but on manufacturing areas where 
friction has already developed or is likely todevelop in the future. Conse- 
quently, the study excluded high technology industries such as aercspace and 
agriculture, where the United States still has the comparative advantage, and 

















service industries such as communications. For this reason, the study focus:d 
on the current status of and desirable industrial cooperation in mature indus- 
tries, such as iron and steel, automobiles, etc, where Japan has a strong con- 
petitive edge, and in the electronics industry (semiconductors, computers, etc), 
where Japan is expected to outdo the United States in the future. 


In addition, the topic of so-called Japanese style management was chosen as 

an important theme in this study, and its effect on productivity, it applica- 
bility to other countries, and the difficulties were studied. To this erd, to 
comparative studies were made by conducting various surveys regarding the 
Status of Japanese firms, U.S. firms, Japanese firms in the United States, 

and U.S. firms in Japan. This portion appearr in the latter half of the 
report (Chapters V-VII). 





Based on the results of these quantitative analyses, industrial analyses, and 
field surveys, conclusions were made drawn following discussion by the research 
committee. 


(2) Summary of Research Results 
Summaries were made according to the order of the chapters in the report. 
Factors Contributing to the U.S. Industrial Stagnation (Chapter II, Section 1) 


The United States has the world's highest productivity in such technology- 
intensive manufacturing industries as agriculture, computers, aircraft, etc, 
and service industries such as communications. However, viewed from an over- 
all standpoint, the rise in productivity became stagnant starting about the 
mid-1960's, and it decreased in 1978-80, with an especially marked decline in 
the mature industries. As a result of stagnant production and productivity, 
the U.S. position in the world economy declined although it was still at the 
top. In 1978, the per capita GNP was surpassed by West Germany, and it was 
closely followed by Japan. 


The causes lay in the intricately intertwined overall U.S. socioeconomic sys- 
tem encompassing production, marketing, social environment, etc. In the area 
of production, one can point out stagnation of investment in plant and equip- 
ment accompanied by a deterioration (obsolescence) of capital quality, ongoing 
substitution of machines for humans, decline in capital utilization efficiency, 
stagnation of technological development, management policy aimed at short-term 
return on investment, reduced corporate competition, the manitestation of prob- 
lems inherent in conventional U.S. management systems, hostile labor-management 
relations, a decline in labor quality due to a rapid increase in the number of 
young and woman laborers, etc. 


From the viewpoint of marketing, outstanding problems include the supply-demand 
structure in which priority is given to consumption over investment, neglected 
export efforts, an overall slowdown in growth, etc. 


Looking at the industrial environment, first, government policies that inhi- 
bited productivity include failure to suppress inflation in the 1970's, 
expansion of government, excessive increase in government regulations, 
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As we compare the level of labor productivity of the manufacturing industries 
in Japan and the United States (monetary production base), Japan surpassed the 
United States in the early 1970's in iron and steel, and in 1977 it outdid the 
United States in electric machinery for public use, transportation machinery 
excluding automobiles, and semiconductors. In addition, if we estimate the 
productivity levels in 1980, Japan has apparently surpassed the United States 
in general machinery, communications machinery (including television), auto- 
mobilés, and precision machinery. However, there are still many industries 
where the United States is in an advantageous position, such as computers, 
aircraft, space industry, biotechnology, etc. (Chapter III, Section 2) 





As we study the mature industries where trade friction developed, there is a 
big difference in the case of iron and steel, where an obsolete, lagging state 
exists in the United States compared to the new facilities and the newest iron 
manufacturing technology in Japan, and Japan is overwhelmingly ahead. In the 
case of automobiles, the United States fell behind in energy-saving compact 
cars, resulting in the advantage going to Japanese cars, but the fact that the 
Japanese cars excelled in quality over the U.S. cars had a great influence also. 
Regarding the iron and steel and automobile industries, Japan surpassed the 
United States in 1980 not only in productivity but also in output for the first 
time in history (number of cars produced). However, 1980 was a year of con- 
trasts in which the United States experienced a recession and Japan experienced 
Steady growth. 


On the other hand, when we study the semiconductor and computer industry as a 
representative growth industry, the United States has the advantage over 

lapan. However, the Japanese industry is catching up fast, and vigorous U.5S.- 
Japan competition is expected in the 1980's. Unless proper measures are taken, 
there is the possibility that the friction will spread to this field as well 
(Chapter ILI, Sertion 3). 


Japanese Industrial Cooperation With the United States (Charter IV) 


Although Japan stands in an advantageous position compared to the United State 
only in some important manufacturing industries, if the U.S. industrial reccy- 
ery takes time and if the trade frictions are ignored and thus perpetuated, 
there is the danger that the United States will retrogress even more into pro- 
tectionism. In order to avoid the dangerous course of a U.S.-Japan head-on 
colliston, there is no other way for Japan but to cooperate in the U.S. indus- 
trial recovery; it is the only desirable path to take in the 1980's. 


fhe following table summarizes the desirable ways for industrial cooperation 
with he United States. 
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Through such diverse industrial cooperation on the part of Japan and self-help 
on tne part of the United States, the two countries will enter a new relation- 
ship in which they cooperate while competing. 


However, Japanese industrial cooperation involves various problems and limita- 
tions. To substitute production in the United States for exports to the United 
States will certainly increase production and employment in the United States 
and bring about an improved balance of trade, but it will have a more or less 
negacive effect on Japan (the impact will be especially great in the case of 
the automobile industry venture in the United States). In addition, even 
though the United States presents little country risk, the market competition 
is vigorous and the investment risk is great. The cost of investment in a 
large-scale production facility as in the case of automobiles is very high. 
However strong it may have become, there is a limit to the investment capabil- 
ity of Japanese corporations. 


At the same time, Japan has received strong requests from various European 
countries for similar industrial cooperation. In addition, economic and tech- 
nological cooperation with developing countries, including China, must be in- 
creased. While the need for industrial cooperation is limitless, the Japanese 
capability for industrial cooperation is limited. As a consequence, it has 
become necessary for Japan, as a nation and as an enterprise, to have a long- 
term strategy and plans as to how the global distribution is to be made within 
the limited capability for industrial cooperation. 


The outline for industrial cooperation with the United States has been 
described above. Focusing on one part, soft technology, especially Japanese 
style management, studies were made as to effect is present, what problems are 
involved in conventional U.S. management, what difficulties may be encountered 
for a foreign country to learn Japanese style management, and what U.S. cor- 
porations should do to overcome those difficulties. 


Universality of Japanese Style Management (Chapter V) 


At present, enthusiasm is found in some U.S. corporations, labor unions, and 
academic circles for learning Japanese style management. By reversing the 
statement, it can be said that there is disappointment with the achievements 
of conventional U.S. management, and a model escape measure is being sought in 
Japanese style management. 


Taylorism in factories, an impersonal, bureaucratic corporate system, decision- 
making from the top down, etc, are characteristic of U.S. style management 
aimed at efficient management. This way of thinking treats laborers not as 
human beings but as mechanical equipment, which was at one tine modernistic 

and rationalistic in its own way. However, today, such management causes 
alienation of the laborers, lowers work motivation, and has become a big fac- 
tor in lowering productivity and product quality (Chapter V, Section 1). 


A reconsideration of such U.S. style management has been underway for some 
time, and various studies and countermeasures have been proposed. However, 
for a long time they were not reflected in actual management in the United 
States, and new attempts fell through one after another (Chapter V, Section 2). 


ll 











After such history, experiments in what is called quality of work life (QWL) 
are being conducted today in the United States by GM and other corporations, 
and its effectiveness has been demonstrated in the upgrading of work motiva- 
tion and improvement of productivity and quality. The number of corporations 
adopting such QWL has steadily increased recently. The intrinsic nature of 
QWL is to treat laborers as human beings and attempt to encourage them to 
“participate” in decisionmaking at the work site level by forming subgroups 
which resemble the Japanese QC circles. It has an element that is common to 
Japanese style management where the participation of employees from the bottom 
up is being practiced (Chapter V, Section 3). 


The Japanese style management which was formulated after World War Il, particu- 
larly in the high growth period, is characterized by lifetime employment, a 
seniority system, combined to-down and bottom-up collective decisionmaking, 
labor-management cooperation, etc. It may be said that what lies at the 

basis is the “collectivistic" value system that seeks “respect for the human 
being” and a harmony between individual and collective profits (Chapter V, 
Section 4). 


Japanese style management originated in the old Japanese family system or 
paternalism, but today it has been transformed into a modernistic, reational- 
istic management concept. There are universal elements in the management 
style that other countries can learn regardless of social and cultural differ- 
ences. Tney include respect for the human being, collective decisionmaking-- 
that is, participation--and humanization of work--that is, overcoming aliena- 
tion of laborers. These are attributes similar to those found in QWL 

(Chapter V, Section 5). 





A comparative survey of awareness was conducted between Japanese laborers 
working under Japanese style management and American laborers working under 
U.S. style management. In addition, a comparison was also made with American 
laborers of Japanese corporations in the United States working under Japanese 
Style management. According to the results, there was very strong support for 
lifetime employment among American laborers (blue collar workers) (at the 
time of the survey, numerous layoffs were underway in the U.S. automobile 
industry, and the feeling of insecurity among the laborers was strong). 
However, there was much opposition to seniority-based wages. In this respect, 
they were similar to British laborers. Contentment at work and awareness 

of belonging to the company were high both in the United States and Japan 
(Chapter V, Section 6). 


However, regarding the "participation" of laborers at the work site level and 
trust in managerial executives, a far superior mark goes to Japan. The same 
is true with Japanese corporations in the United States. Japanese laborers 
have a strong awareness "not to produce defective products at all,” whereas 
Americans do not feel this as strongly. In conclusion, it is obvious that 
the "participation awareness" of the Japanese increases the trust in the 
system and the motivation to improve quality. 











Japanese Experience and Applicability to the United States (Chapter VI) 


As one of the secrets of the development of Japanese industry, a cooperative 
structure between the government and the private sector is frequently pointed 
out. The role of the Japanese Government has changed greatly on the basis 

of the developmental stage of industry, and today, “Japan, Incorporated" has 
already become a myth. However, in bringing out the vitality of private in- 
dustry, industrial policies played a big role. And Japanese economic policy 
has been consistently for supply-side econo.ics. 


Japanese industrial policy was not very effective for the reconstruction of 
relatively disadvantaged industries (textile, etc), but it did succeed in 
forming a vision for growth industries and the induction of private industries. 
In the United States, opposition to industrial policy is strong te begin with, 
but to have a long-term vision for industry that agrees with U.S. national 
circumstances would be advantageous for industrial recovery (Chapter VI, 
Section 1). 


Investment and production of Japanese corporations in the United States have 
rapidly increased in recent years. However, when we study the actual state of 
these Japanese firms, productivity and product quality are not up to those 
“made in Japan," even with the same preduction facility as the Japanese fac- 
tories. However, compared to competing U.S. manufacturers, they are superior. 
Since the quality of the labor force of Japanese firms in the United States is 
the same as that of U.S. firms, the reasons for the superiority of the Japan- 
ese firms are believed to be production facility, Japanese style management 
and quality control techniques, high quality parts, etc. For this reason 
most of the Japanese firms in the United States have been successful, and many 
of them are expanding their facilities. However, there are also considerable 
risks (Chapter VI, Section 2). 


On the other hand, the U.S. multinational enterprise ventures in Japan have 
achieved high performances both in productivity and product quality by using 
a high-quality labor force and technicians and by incorporating Japanese 
style management and quality control. An increasing number of multinational 
enterprises are reporting that their Japanese factories are tops among their 
factories worldwide. For this reason, investment in Japan by growth indus- 
tries such as semiconductors and computers is rapidly increasing (Chapter VI, 
Section 3). 


The U.S. corporations that have introduced Japanese QC circle activities now 
number over 200, and enormous enthusiasm is encountered. When we observe the 
examples, clear improvements in quality are found in factories practicing QC 
circle or subgroup activities such as QWL, thus demonstrating a considerable 
effect. However, it is not easy to make a QC circle successful in a culture 
different from that of Japan, and its introduction requires considerable in- 
genuity and demands a management revolution (Chapter VI, Section 4). 


To be sure, Japanese style management was formulated in the unique Japanese 


society and culture. However, it resembles (though not identical with) 
successful U.S. corporations such as IBM and Texas Instruments with respect 
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to job security, development of employee abilities through long-term education, 
participatory decisionmaking, long-term management strategy, etc. This is a 
proven example of the universality of Japanese style management. When foreign 
countries learn Japanese style management, there must be modifications to adapt 
it to that country. On the other hand, there are limitations. For example, 
biue collar workers accept Japanese style management, while white collar work- 
ers accept it with difficulty; or it works in a growthindustry, but many 
difficulties arise in the case of mature industries, etc. (Chapter VI, 
Section 5). 


Japan as a Model for U.S. Industrial Revitalization (Chapter VII) 


This chapter contains comments on Japanese style management by foreign scholars. 
There is reason to believe that the high productivity of Japanese industry is 
related to Japanese style management. Although it may be possible for foreign 
countries to learn the “technique” of Japanese style management, it is diffi- 
cult to transfer the Japanese style "value system" that lies behind it. How- 
ever, Japanese style management can be effective at the blue collar level, and 
if the Japanese style management technique is modified and adapted, it may be 
applicable in foreign countries as well. 


Chapter II. [Section 1] 
(3) Analysis of Factors Leading to Productivity Stagnation 


Factors believed to be the cause of stagnant U.S. productivity since the latter 
half of the 1960's were classified into three areas--production element, market, 
and environment--and the results were summarized and are shown in Table 2-1-5. 
These factors are intricately interrelated in actuality, but the table shows 
the classifications without that consideration. 





For example, a stagnation in corporate investment in plant and equipment 
(1-1-1) is frequently pointed out as the culprit for stagnant productivity of 
U.S. industry. However, it is related to all of the following: stagnation of 
technological innovation (1-2-1), stagriation of R&D expenditure (1-2-2), 
management policy to pursue short-term return on investment (1-3-1), lLabor- 
management relations, increase in the size of the young and female labor force 
and a relative decrease in the labor cost (1-4-1), and government policies 
that failed to control inflation and increased government regulations (3-1). 


A decrease in productivity raises labor costs and becomes a cause for severe 
inflation. On the other hand, inflation causes a shortage in corporate depre- 
ciation, increases taxation on the inventory profit, and reduces iavestment 
in plant and equipment due to increased economic uncertainty, resulting in 
stagnation of productivity as a consequence. 


Similarly, a decline in the work ethic of laborers (1-4-2) is related to the 
conventional U.S. management system (1-3-3), namely, a pyramid-shaped bureau- 
cratic system, decisionmaking from the top down, and problems stemming from 
the Taylor system; and it is deeply affected by changes in the value system 
of the American people (3-2-1), exhaustion of the social security system, 
especially unemployment insurance and pensions (3-2-3), as well as an unequal 
class society (3-3-3). 


lh 








Table 2-1-5 Summary of 


factors contributing to the stagnation of U.S. produc- 


























* 














tivity. 
Area Problems 
1. Stagnation in equipment investment and deteriora- 
1-1] tion of capital quality (obsoiescence) 
Capital 2. Increased investment in nonproductive facility 
3. Decreased efficiency of capital utilization 
(Hard technology) 
1-2 1. Stagnation of technological innovation 
Technology | 2 Stagnation of research and development (R&D) 
expenditure 
l 1. Management policy in pursuit of short-term return 
on investment (ROI) (deterioration of management 
Production quality) 
elements 2. Reduced intercorporate competition (mature industry) 
| Goft technology) 
3. Conventional management system™ 
4. Labor-management relations* 
11, Increase in the young and female labor force 
1-4 (relative cost reduction) 
Labor 2. Quality of labor force (decline in mean scholastic 
force attainment, level of skills, and work ethic) 
3.  Labor-management relations” —_ 
‘ 1. Depletion of domestic resources*” 
atural 
resources | 2. Rising cost of import resources 
2-1 1. Slowed down growth (deteriorated economy of scale) 
Domestic 2. Demand structure of consumption priority over 
market investment 
2 3. Relative increase of service industry sector°® 
Market 2-2 l. Negligence of export market* 
Overseas 2. Export-inhibiting systems, regulations, and poli- 
— market cies 
1. Failure of inflation control policy 
2. Enlargement of government sector (big government) 
3-1 3. Taxation system inhibiting savings and investment 
Government | 4. Excessive government regulations 
policies 5. Opposition between government and industry 
a 6. Protectionist import restrictions 
1. Change in individual value system associated with 
3 higher education in "affluent society"® 
Environ- 3-2 2. Breakdown of conventional rules and order after 
ment Culture Vietnam war (deteriorated environment quality) ° 
3. Deterioration of work ethic due to exhaustion of 
social security system (overextended welfare 
| _. society) _ 











[table continued] 











{continuation of Table 2-1-5] 





Area Problems 





1. Me-ism (excessive individualism, increased 
3-3 opposicion)* 
Society 2. Social opposition 
3. Unequal class society (decline in upward mobility)* 





* Long-term structural factors that came to inhibit productivity by combining 
with other factors since the latter half of the 1960's. 
° Factors that are difficult or impossible to change (recovery). 


Chapter II. [Section 2] 
(2) What Should Be Done by the United States 


Comprehensive measures compiled on the basis of such a viewpoint are shown in 
Table 2-2-1. This table corresponds to Table 2-1-5 where factors leading to 
stagnation of productivity were summarized. Here, goals are indicated for 
each problem are, and the means for achieving the goals, i.e., countermeasures, 
have been divided into the main constituents--government, corporations, labor, 
and society. If area-specific countermeasures by constituents are taken syste- 
matically, the U.S. socioeconomic system will be revitalized as a whole and 
their synergistic effect will be enlarged. This is the reason why the com- 
prehensive measures are emphasized. The factors with the highest priority 
among them are as follows: 


1) Improvement of capital quality (increased investment in plant and equip- 
ment = raising the capital-labor ratio) and development of new technology 


2) Improvement of management quality (long-term management strategy, revolu- 
tion of conventional management, promotion of competition) 


3) Improvement of labor-management relations (labor-management cooperation) 


4) Improvement of labor force quality (education, substantial training, 
improved work ethic) 


5) Improvement of government policies (inflation control, etc) 


6) Formation of social consensus, creation of new community awareness 
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Chapter V. (Section 4) 


4. Structure of Japanese Style Management 





(1) History of Japanese Style Management 


In this section, an overview of the origin and structure of Japanese style man- 
agement is presented. With respect to the origin, a time division may be made 
between the stage of establishment during the prewar period and the stage of 
reorganization during the postwar period. 


Prewar Japanese style management is commonly called the “managerial family 
system.” The most systematic and comprehensive valid studies have been made 
on this subject by H. Hazama. We shall therefore present an overview based 
mainly on Hazama. 


The managerial family system is a direct manifestation of the traditional man- 
agement of merchants from the Edo period and of shogunate/feudal clan-operated 
manufacturing, with the form being changed according to the demands of the 
time. In other words, management in the post-Meiji Restoration Era was first 
established as a managerial family system after a period of primitive labor- 
management relations; it was based on the modal coexistence of a merchant 
society in the case of office workers and an artisan society in the case of 
factory workers, which stemmed from feudal labor-management relations that 
were set on the warrier society mode. With respect to the time period, it 
corresponds to the period extending from before and after World War I to the 
late Taisho to early Showa years (1920's) in the case of heavy industry. 


Regarding the employment of laborers, a change was taking place in this period 
from the traditional paternalistic system for craftsmen to the direct-hiring 
system of corporations. As a result, the in-service training of mainstay 
laborers and the maintenance of secrecy regarding corporate skills became im- 
portant. Furthermore, to counter the rising labor movement, efforts were made 
to secure laborers with “moderate views" who had a strong sense of belonging 
to the corporations. In addition, partially protected by traditional concepts 
due to a sense of international danger, the family system management became 
generalized. 


The managerial family system established here attempts to grasp the functional 
group of a corporation by simulating it as a “household” group, and the follow- 
ing four points can be emphasized regarding the household: (1) continuity: 

the relationship between the household and its members lasts a lifetime or 
even longer; (2) priority of the vertical relationship of superior and subor- 
dinate rank as parent to child; (3) household accounting that goes along with 
management as u family business: the closeness of production Life to consump- 
tion life; and (4) the theory that a household group always has priority over 
an individual. 


—e +--+ oe + oo-om ~— 


). 4H. Hazama, "Study cf the History of Japanese Labor Management ," Diamond 
Co, 1964, Chap l. 
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When these are applied to a corporate group, the following five characteristics 
emerge: (1) ranking system (or seniority system) in the management societal 
order-—-especially the status difference between the office staff and factory 
workers, and among the factory workers, an order based on years of service, 
so-called seniority; staff positions that seem too numerous and unnecessary 
for functional efficiency--this is especially marked among office staff 
members; (2) a life-time employment system as a hiring arrangement--this is 
the reward ‘or loyal service to the corporation; (3) seniority type (or rank- 
ing) wage as a wage system--ranking wage basec 1a ranking system in the man- 
agement societal order, particularly a seniori’, system wage; incorporation of 
additional pay to promote production; (4) corpocate welfare and benefit system 
as living as security--low wages are compensated by welfare and benefits, and 
the two function as one; by including both, this is called the salary system 
of the family system economy; (5) family system ideology in labor-management 
relat ions--employees exist only when the company exists. 


In addition, regarding item (3), we may add that continuvus service rewards 
and retirement funds have been escablished to promote long service. Also, the 
tact that temporary workers and women were excluded from this management pra:- 
tice is noteworthy. Since World War I, the temporary work force has grown so 
large that it cannot be ignored as a safety-valve for business. 


The managerial family system was built on the basis of the concept of paternal- 
ism. Awareness of the employer's benevolence and the employee's gratitude 

was at work, using a simulated system of a family group. This is the inherited 
paternalismin the master-servant relationship of the Meiji Era. 


At amy rate, the managerial family system was an effective answer to the 
“problem of how to incorporate newly born industrial laborers into society” 
cited by Bendix.* Under such an administration, laborers continued tohave a 
strong sense of belonging to the company and a strong motivation to work in 
spite of poor working conditions. 


The postwar Japanese style management was also built by trial and error, as in 
the case of its prewar counterpart. During the period following World War II 
up to about 1960, the managerial family system was rejected in the name of 
abolishing feudalism, and American style management was introduced. However, 
starting in the 1960's, Japanese style management has come to be emphasized. 
For example, the 1965 declaration by the Japan Committee for Economic Develop- 
ment, in which the ideas of Japanese economists are said to be concentrated, 
stated that traditional management and customs contain elements that wil! 
continue to be effective in the future. In particular, it evaluated the 
employee's enthusiastic loyalty to the company and the sense of intense close- 
ness to the company resulting from the Lifetime employment system. 


-_--_—-_-2— -_—-— 2. 


Bendix: Translation as cited before, p 616 

Regarding the relationship of this declaration and the establishment of 
Japanese style management, see M. S. Yoshino, "Japan's Managerial System,’ 
MIT Press, Cambridge, Mass, 1968 (Y. Uchida, translator in charge, "Japan- 
ese Managerial System--Tradition and Revolution,’ 
pp 127-129. 


hr} 


Diamond Co, 1975, 














(2) Structural Elements of Japanese Style Management 


In the meantime, the postwar Japanese style management established after the 
1960's became basically different from the prewar managerial family systen. 
Hazama called it a “managerial welfare system" and sought its characteristics 
in the labor-management cooperative theory or the labor-management unit theory, 
where improvement of the employees’ welfare is a central theme. The family 
System ideology was rejected as undemocratic after the war, amias a consequence, 
a consideration for the employees’ welfare as a responsibility of management 
came to be emphasized in place of family paternalisa. 


The establishment of the managerial welfare system was most strongly influ- 
enced by the postwar labor movement. We shall trace its course here. In the 
postwar chaos, it was the labor unions that carried out the role of management, 
which had lost its function, and continued the existence of corporations. As 
a result, the unions were not organized on the basis of different industries, 
but corporate unions developed. The characteristics of the system lie in its 
universality to include both white collar and blue collar workers and the join- 
ing of employees in toto as a rule.? In time, the course of reestablishment 

of the managerial right developed, but the chief demand of the labor unions 

was defense of livelihood. 


For the defense of livelihood, the labor unions had set their primary goal on 
security of wages and jobs. ® The wages inevitably became the minimum living 
wage that guaranteed life in order to decrease corporate activities, and vari- 
ous systems of additional pay were developed in order to compensate for the 
low wages. ’ In addition, since unemployment is directly linked to a break~ 
down of life, firing caused the most vigorous resistance from the labor unions. 
This was linked to a reformationm of the lifetime employment custom. Therefore, 
the existence of temporary workers was again ignored in this case. 


Furthermore, in the postwar tide of democratization, labor unions attempted 

to reject the superior-subordinate order of the prewar ranking system. The 
goal was to gain uniform equalization, which is understandable on the premise 
of extreme poverty. Abolition of status differences between office and fac- 
tory workers, particularly regarding wages, the uniformity of various payments, 
systematization of equal treatment with respect to uniform wage increases and 
promotion based on years o° service were achieved in this manner.8 The refor- 
mation of the seniority system is none other than the consequen:e of the 


realization of such a demand for uniform equalization. 

.. H. Hazama: “Japanese Style Management," NIPPON KEIZAI SHIMBUSHA, 1971 
pp 90-95. 

5. Solomon B. Levine: “Industrial Relations in Postwar Japan," University of 
lllinois Press, Urbana, Tllinois, 1958 (K. Fujibayashi and H. Kawada, 
translators, “Labor-Management Relations in Japan,” Diamond Co, 1959, 


PP 116-135). 

6. Ibid., pp 146-149. 

} S. Matsushima, “Typical Japanese Characteristics of Labor Management and 
Related Changes,” Diamond Co, 1962, pp 4-5. 

8. Ibid., p 343, and Hazama, "Japanese Style Management," pp 87-88. 














In sum, the various stems as corporate unions, lifetime ex . t. 
the seniority system, and dcditional pay were established in ipame t e 
mManazement aS 4 managerial weiftare system Regarding this typ t apanes« 
style management, addit nal actors that are frequently : vint« it n ie 
collective decisionmaking and autonomous control of the worksho; rou] 

irst, collecti le lonmaxing is examined. “Management in Japa 
ireaucratic supericr ibordinat rder that suvtly dev: ed. and the power 
within the orp ti i mcentrated in the sands of a small number ol ce 
cut ive imagers j Gue ¢ the fact that her is n r that im ré 
strain the executive imagers because of the wear ntr power ire- 

iders. ror exa if the weakness of shareh riders allcw the corporation t 
steer re and more ¢t stuai weltare. 

ite of this, t xecutive managers rarel ise their power in decision- 
making his i tne fact that llective decistonmakings ‘ 1 ot on 
gen as) be emneralized. Here, the group takes joint responsibliit 
regarding the e of the decision, and the responsibility of the ex« 

tive inager irmaiity. 

ince the method r mclusions to be di j ed at | nierence are decided 
n advance by the +¢vance preparation of a small number of leaders, the con- 
feret takes a unanimous form. Items that are beyond the scope of the n- 
feren ire settled a circulation4&Spproval system. This system was used | 
government agenc i: in the early Meiji Era. Later adopted by private irms” 
it provide a ipable person in a low-level position with the ability to mak« 
pr sal Whether | mfierence, or | irculation/approval system, collec- 
tive decisionmaking requires time-consuming, troublesome procedures. Fron 
the standpoint | de sionmaking, the statement by Frederic Harbison and 
Charles A. Myers is convincing in pointing out that Japanese corporation 
are a “unique mbination of highly centralized dictatorship and democrati: 
management articipation."?% 
Next, reference is made to autonomous control of the work group. in Japan, 
subgroups which are organized as shop units, with 100 percent participation 
as a rule,, e.g., the ZD movement, the OC circle, the Midori-Juji group, et: 
have been developed. In particular, @ ircles aimed at statistical qualit: 
control, even improvement of the job and the sho; have achieved a high 
participation rate and a marked reduction in cost. 
Odaka lassified them into three categories: (1) voluntury training subgrou 
system (afterhours, nonshop unit group), (2) semiautonomous shop unit sub- 
group system (afterhour: shop unit group). He pointed out that (1) tends 
become stereotyped an auses a great burden; that the work ethic increases 
4, Yoshino, op. it °° 282. 

lO. Frederic Harbison and Charles A. Myers, “Management in the Industrial 

World,” McGraw-Hill, New York, 1959 (H. Kawada and K. Kuno, translators, 


“Indu 
Diamond 


( 


’ 


trialization 
1961, 


1) 


, 


ind Management--Internationa! 


330). 


Comparative 


Studies,’ 


to 

















toward system (3); and that shifting toward system (3) has begun. +1 This sys- 
tem identifies with the customary practice of considering achievement by shop 
unit. 


Various factors have been considered above in dividing the management welfare 
system into a corporate union, lifetime employment, seniority, additional pay, 
collective decisionmaking, and autonomous control of the shop unit group. 

What supported the high growth rate of the Japanese economy beginning in the 
1960's and the ability to cope with the Japanese economy during worldwide re- 
cession after the oil shock was indeed none other thanthe high productivity 
endorsed by the management welfare system, which was reorganized around 1960. 


(3) Value System of Groupism 


Despite being crowned with the same title of Japanese style management, there 
is a big difference between the managerial family system cad the management 
welfare system. The paternalistic idea of exchanging benevolence for loyalty 
between superior and subordinate, and the analogy of parent-child relationship 
to the corporate ranking relationship, have disappeared from the managerial 
welfare system. In other words, based on a comparison of these two types of 
systems, the traditional, so-called ranking relationship of superior-subor- 
dinate is no longer the essence of Japanese «ctyle management. In spite of 
this, the various func-mental systems such as lifetime employment, seniority, 
additional pay, etc, are mostly the same. 


And the fact that groupism is what runs through these two systems of Japanese 
style management is agreed upon by many who discuss the subject. Hazama de- 
fined groupism as "a group-centered way of thinking, in the relationship of 
individual and group, where the interest of the group has priority over that 
of the individual; or, a way of thinking in which ethical significance is 
added to judge where it is ‘desirable’ or ‘beneficial’ to do so,"12 and con- 
trasted it to individualism. 

The value system of groupism is characterized by emphasis on “harmony.” Har- 
mony is a cooperaiive relationship that maintains a long-term balance of in- 
terests for the constituents, and it functions only when there is a stability 
of constituents. 4 


According to the definition of Odaka, “groupism is a value trend where a 
specific group to which one belongs is understood as a system of common des- 
tiny or something like this, and as a consequence the overall peace and happi- 
ness of group life, its overall order and continued prosperity and the overall 
peace and happiness of the group life are regarded as more important than the 
individual constituent's demonstration of ability or satisfaction of indivi- 
dual desires. And the collectivistic customary practices and collectivistic 
organization are based on this."/4 


ll. Odaka, “Lecture on Industrial Sociology," pp 330-324. [as published] 

12. Hazama, “Japanese Stvle Management," > 6. 

13. Ibid., pp 24-25. 

14. Odaka, “Lecture on Industrial Sociology,” pp 43-44. Q 
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ECONOM Ii 


CLOSER RELATIONS WITH ASIAN NATIONS THROUGH TECHNICAL COOPERATION 


Tokyo LOOK JAPAN in English Vol 27 No 311, 10 Feb 82 pp 18, 19 


(Article by Tomosaburo Yano, Technical Cooperation Division, Ministry of Inter- 


national 


[Text | 


frade and Industry} 


Oricial Development Assistance 
(ODA) is the mainstay of economic 
cooperation between the advanced in 
dustrial countries and the developing 
world In taday's world, it plays an im- 
portant role in deepening international 
cooperation and is a form of assistance 
that the industrial world must continue 
to support 

Japan, despite the fiscal straits in 
whech the government now finds itself, 
managed to double its ODA expenditure 
im the three years ending in 1980 and, in 
January of last year, the government 
issued a new medium-term plan and 
announced that it would “continue to 
make every effort to expand ODA and to 
increase the rato of ODA to GNP” 
Specifically, the government pledged 
that, over the first five years of the 
1980s (1981-1985), « would devote to 
ODA a sum at least twice that expended 
over the last five years of the 1970s 
(1976-1980) ($10.68 billion). In keeping 
with this, the ODA b .«get for fiscal 1982 
was exempted from the rere growth 
ceiling iumpased on other expenditures 
The 11.4% growth in ODA expenditures 
necessary to meet the five year target 
“as approved as promised, far out 
pacing growth in other areas 

The majority of Japanese ODA goes to 
Asian countries 51% im 1980). both 
because Japanese foreign aid began as 
war reparations to the countries of Asia. 
and becauwe of geographical and 
cultural considerations 


Technical Cooperatiun 

From its inception, Japan's develop 
ment assistance has emphasized tech 
nical cooperation to develop the human 
resources needed for nation building 
Under he technical cooperation 
program, development surveys are 
being conducted, nationals of developing 
countries are being trained in Japan, 
and many Japanese technical experts 
are Grecting projects im recipient 
countnes 

Table 1 shows technical cooperation 
expenditures for the Asian region in 
1980. From it one can gain a clear idea of 
the number and geographica! distribu. 
tion of the trainees and experts involved 
in Japan's technical cooperz'ion 
programs. These two programs are 
interrelated and crucial parts of Japan's 
international cooperabon effort: 

The following article describes Ja 
pan's efforts to contribute to nation 
building through cooperation in research 
and development and hurnan resources 
development projects It is hoped that 
such cooperation can be expanded in the 
future 


(1) Research and Development 
Cooperation 
Research and development cuopera 
tion means more than just teaching 
existing technologies to trainees {rom 
the developing world Japanese experts 
are sent to research institutes ant 








laboratories in developing countries in 
order to lead research and to develop 
new technologies appropriate to the 
specific country. Unless third world 
_ the capacity to 


developed in the industrialized world, 
a Se 


oA ‘good example of this is the work 
being done in developing countries on 
alternative energies and on resource 
utilization. This effort will enable the 
developing world to better use its energy 
resources and to ease the problem of 
foreign reserves. Its contribution to 
industrialization will also be great. 


countries, alternative energy research is 
a matter of grave importance. One 
project which addresses the need for 
new energy sources is the ongoing effort 
to produce alcohol from cassava, which 
is abundant in developing countries. 

The basic technology for alcohol pro 
duction from plant matter has been 
developed in Japan, but because of 
environmental concerns and a number 
of other reasons, this technology is not 
readily applicable in the developing 
world. 

For this reason, the Japanese Associa- 
tion of Industrial Fermentation, com- 


¥ 800 million has been allocated for the 
project. (See Fig. 1) 
b. Multiple utilization of tropical 


resources 
Except for fruit, the rich vegetation of 
the tropics mostly goes to waste. In the 


Since 1974, the Japanese Research Insti- 
tute for Polymers and Textiles and the 
Philippine Textile Research Institute 
have been studying stalk fibers. As a 
result of their research, it is now known 
that stalk fiber is as usable as Manila 
hemp as a raw material for paper pulp 
Philippine experience in industrial and 
technical development is limited, so 
Japan is cooperating in the project. A 
test plant will be built and research into 
fiber development and 
utilization of banana plants will be 
conducted. A major goal of the project is 
to technology specifically 
adapted to conditions in the Philippines. 
The project will begin this year (fiscal 
1982) and will continue for 5 years. The 
total cost of the project is estimated at 
about ¥600 million. (Fig. 2) 


Table 1. Technical Cooperation Expenditures for Asian Countries ( 1980) 














Million 
Technical US$) JICA AOTS | JODC 
Countries Assistance 
ODA | Trainees | Experts | Trainees | Experts 
Indonesia 32.71 350.03 315 664 KA) 30 
Thailand 26.19 189.55 282 639 123 18 
Philippines 17.80 94.40 190 424 71 16 
Malaysia 12.59 65.63 140 241 95 5 
Bangladesh 6.29 215.14 112 76 19 2 
Korea, Rep. of 6.20 76.% 87 61 137 12 
Singapore 5.99 3.77 93 75 159 2 
Burma 4.58 152.46 94 102 9 0 
Pakistan 4.26 112.42 72 64 23 0 
Nepal 3.59 24.26 59 71 1 0 
Others 18.20 98.96 331 362 274 26 
Total 138.40 1,382.92 | 1,775 2,779 1,252 itl 























Note: 


JICA: Japan International Cooperation Agency 


AOTS: Association for Overseas Technical Scholarship 
JODC: Japan Overseas Development Cooperation 
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(2) Human Resources Development 
Japan has long recognized the im- 
portance of human development as a 
basis for nation building and as a pre 
liminary to other types of development. 
In fact, this on human 
development could be called a special 
feature of Japanese technica! coopera- 
tion. In this regard, Prime Minister 
Suzaki, during his visit to ASEAN in 
January 1981, announced the ASEAN 
Human Resources Development Pro 
ject. Under this plan, a human resources 
development center will be estab’'shed 
in each ASEAN country. Japan will 
contribute $100 million in financial and 
technical assistance to the project. 


To put the plan into operation, a series 


of preparatory Japan-ASEAN Meetings 
was held last March 31-April i. As a 
result of these talks, the following points 
were decided. 


a. Center for Vocational and Extension 
Services Training (CEVEST)— 
Indonesia 


One of the goals in the third Indo 
nesian five-year plan (1979-1983) is to 
encourage small-scale industry. The 
Center for Vocational and Extension 
Services Training is designed to aid in 
this effort by training skilled workers. 


Fig. 1: Raw Material and Product Flows in The Fermentation Industry 
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The project differs from most other 
development projects in that it is 
targeted at the development of small- 
scale industry. 


b. Center for Instructor and Advanced 
Skills Training (CIAST)—Malaysia 


The aim of this project is to train 
instructors for existing training centers 
in Malaysia. It will also provide ad- 
vanced training in technical skills and 
teaching methods for graduates of the 
centers. Training programs will be 
offered on automobiles, machine tools, 
electronics, quality control, and four 
other subjects. 


c. Center for Rural 


Development 
through Strengthening of Agro-In- 
dustrial Livelihood Activities (KKK) 
—the Philippines 


This Center will be part of the “Life 


encourage 

all Filipinos, regardless of educational 
or social level. The Center will supervise 
programs providing assistance to small 
businesses and agro-industries as well 
as regional development programs 
(training programs in construction 
trades, home industry, non-traditional 
crafts, and marine product cultivation 
and processing). 


Fig. 2: Uses of The Banana Plant 
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d_ Institute for Continuing Occupation- 
al Development (ICOD)—Singapore 


To help ensure consistent economic 
growth, the Center will offer educational 
and training programs aimed at raising 
the educational standard of workers in 
Singapore. About 100,000 persons will 
benefit from center programs which will 
use VTRs, audio-visual materials, and 
the broadcasting network. 


e. Training Center for rimary Health 
Care (TCPHC)—Thailand 


Programs in mother-child health care, 
infectious disease control, nutrition, 
immunology, sewage treatment, and 
three other areas will be offered at this 
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care at the community level. Additional 
goals of the project are to raise the 
health consciousness of rural 
inhabitants and to train staff for rural 
health posts. 


In addition, an International Center 
for human development in ASEAN will 
be established in Okinawa. The Center 
will be operated as an auxiliary body 
under the auspices of the Japan Inter- 
national Cooperation Agency. It will 
serve as a technical training center for 
ASEAN nationals, as a place to provide 
orientation services for experts about to 
leave for an ASEAN nation, and as an 
information clearinghouse and liason 
office for the ASEAN centers. 





cso: 


Conclusion 


Japan is now one of the most pro 
sperous countries in the world, but a 
hundred years ago it was a poor country 
struggling to support a population of 30 
million without natural resources or ad- 
vanced technology, and with only limited 
financial resources. What enabled Japan 
to develop as it has was a highly 
educated and motivated population. 
Japan's success in the last 100 years has 
been the result of human development: 
Japan's frugal and highly educated 
population has been the base of her 
success. Human resources, with ap 
propriate direction from the government 
and introduction of Western technology, 
fueled and made possible Japan's drive 
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to ever higher goals. Free competition 
also stimulated the people’s desire to 
improve themselves. Thus motivated, 
laborers were able to make full use of 
the raw materials and technology 
brought into Japan from abroad. 
Japan's rebound from the destruction of 
World War II as well as its period of high 
economic growth in the 1950s and 1960s 
were made possible by an inexhaustible 
supply of human resources. The desire to 
improve has provided the impetus for 
modernization. 

The attitude of a country’s people 
toward development and nation-building 
is probably the most important deter- 
minant of whether or not nation-building 
will succeed. 





SCIENCE AND TECHNOLOGY 


REPORT ON INDUSTRIAL ROBOTS’ IMPACT ON WORKFORCE 
OW0 30419 Tokyo KYODO in English 0348 GMT 3 Mar 82 


[Text] Tokyo, 3 Mar (KYODO)--The honeymoon between Japanese workers and 
industrial robots may soon be over as the sophisticated machines take over 
more and more jobs, Minister of International Trade and Industry Shintaro Abe 
told a special advisory panel to the labor minister Wednesday. 


The advisory panel to Labor Minister Takiichiro Hatsumura met at a downtown 
hotel to exchange views on the industrial robots and their effect on employ- 
ment. 


Japan presently has some 100,000 industrial robots in operation, accounting 
for 80 percent of the world total. 


"So far robots have been introduced into dangerous workplaces and have 
been used for jobs human workers don't want to handle. They've been in a 
honeymoon with labor," Abe said. 


But he warned that major problems are expected in employment in the future 
and said that MITI, the Labor Ministry and the Economic Planning Agency must 
cooperate to work out appropriate responses. 


Labor representatives on the panel said the rapid diffusion of more sophisti- 
cated robots into smaller enterprises as well as major firms could lead to 
unemployment among older workers. 


They also expressed concern that Japan's rapid plunge into robot technology 
compared with the more cautious approach in Europe and the United States could 
lead to new trade frictions. 


However, robot users countered that it is necessary to encourage technological 
innovation. They pledged that even if robots and automated factories cause 
changes in work patterns, they will not lay off workers. 


They called on labor to actively cooperate in work transfers and other counter- 
measures. 


MITI and the Labor Ministry will launch an extensive investigation into indus- 
trial robots beginning in April. 


CSO: 4120/175 
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SCIENCE AND TECHNOLOGY 


NEW DEVELOPMENTS IN JAPAN'S POLICY FOR INFORMATION INDUSTRIES 


Tokyo LOOK JAPAN in English Vol 27 No 311, 10 Feb 82 pp 22, 24 


[Article by Electronic Policy Division, Machinery and Information Industries 


Bureau, Ministry of International Trade and Industries] 


{Text} 


Meaning and Role of 
informatization 


The development of an “information 
society"’ has become conspicuous in the 
last decade. Computers have become 
commonplace, especially since the 
volume of information is increasing. 

Society is undergoing a major change, 
information is being used more skillfully, 
more rapidly and more consciously that 
ever before. For the sake of brevity, we 
may call this process of broad social 
change ‘“‘informatization.’’ Informatiza- 
tion is not only contributing to the im- 
provement of the productivity and the 
conservation of resources and energy in 
the industrial sector, but is also helpful 
in solving social problems anJ ‘s in- 
creasing the range of mankind's activi- 
ties. 

Moreover, informatization will exert 
influence on the cultural life of the 
society and make high culture far more 
accessible to the public than it has been 
in the past. The influence which in- 
formatization is exerting on society is of 
an extent and depth matched only by the 
industrial revolution. The degree of 
success with which informatization is 
carried out will determine the future of 
human society. 


Present Situation and Problems 
of informatization in Japan 
(1) Informatization in the 1970s 


Informatization progressed rapidly in 
Japan in the 1970s as businesses and 
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government agencies introduced com- 
puters. The use of computers grew, en- 
couraged by diverse users’ needs and 
technological breakthroughs. 


(2) Evaluation of Informatization 
in the 1970s 
(a) Factors accelerating 
informatization 

Several factors accelerated informa- 
tization in Japan during the 1970s. Tech- 
nological improvements, particularly the 
remarkable progress made in semicon- 
ductor technology and the development of 
microcomputers, made computers prac- 
tical in many new applications. Japa- 
nese social and cultural characteristics, 
the high educational level of the public, 
the quality of the labor force and of the 
educational system which produces it, 
racial characteristics of homogeneity, 
Japan's go-ahead spirit and determina- 
tion to improve productivity, its favor- 
able labor-management relations, etc., 
encouraged rapid informatization. 

Finally, the intelligent policies decided 
on by the government and industry to 
promote informatization speeded 
developments which technological 
change and the nature of Japanese 
society made possible. 


(b) Problems of informatization in the 
1970s 
Informatization in Japan in the 1970s 
was rapid but uneven and was centered 
in large-scale enterprizes such as manu- 
facturing, finunce, and _ insurance. 
Disparity in levels of informatization 








Production by the Computer Jadvsiry 







































































1,295.4 
1,124.5 
(¥ 1,000 billion) 
910.2 
719.3 
6189 

= 5412 
1974 1975 1976 1977. 1978 1979 1980 
Comment: Production of Computers and computer- 


related equipment in Japan has shown a 
high growth rate of 15-20%, reaching 
¥ 1,295.4 billion in 1980. 


developed among industries and be- 
tween urban and rural areas. There is a 
danger that these disparities will in 
crease, casuing uneven economic 
development and growing social 
inequities. 

Furthermore, rapid progress in infor- 
matization has often created new needs 
which existing social institutions are 
unable to cope with. For example, legal 
protection of software and of individual 
privacy, and legal and institutional 
ability to prevent computer crime are 
ali lagging. Similarly, reexamination of 
the use of communications cricuits is 
urgent. 


Prospects for Information 
Society in the 1980s 


(1) Possibility of Full Information 
Society 


In the 1980s, it is necessary to further 
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1971 


1978 841979 1980 


Both export and import of computers have 
expanded, but imports are still far higher. 


1972 1973 1974 1975 ‘976 1977 


Comment: 


extend the economic affluence brought on 
by the informatization achieved in the 
1970s and to apply the results to 
qualitative improvements of the people's 
livelihood. Similarly, it must be ensured 
that the new society created by 
informa tization is a humane and comfort- 
able one in which people can display 
their individuality and seek self-realiza- 
tion through the uctive use of informa- 
tion. 

We must keep as our goal in the 1980s 
the creation of an individualistic and 
humane information society through 
brisk economic activities, which will 
allow Japan to fulfill its responsibilities 
as a member of international society. 


(2) Prospects in Industry 
(a) The manufacturing sector 
Further improvement and integration 


of production through wider applicat on 
of intelligent robots, automatizatior. of 








and improvements in quality contre! and 

productivity, will be achieved 
binine intelligent robots with CAM 

(Computer Aided Manufacturing) 


from combination of CAD systems with 
CAM systems through a database. Com- 


puter engineering systems, which can 
supply 


Many routine office tasks, such as 
compiling statistics, handling docu 
ments, and window service as well as in- 
formation storage and filing, can now 
be done by computers. Office automa- 
tion will become more widespread in 
the future. 

By introducing such  techno'ogies 
as Japanese language word prov | ssing, 
voice, letter, and image rec-qnition 
systems, and electronic filing, offices 
will be made more pleasant and more 
efficient. 


(3) Prospects for Society 


The people's needs for qualitative im- 
provements in their lives will become 
more diversified as income and age 
levels rise and the national conscious- 
ness changes. By making the best use of 
information, communications, and 
systematization technologies, it will 
become possible to improve a number of 
services such as city administration, 
medical care, education, and traffic 
control. In addition, new information 
media will proliferate into ali the cor- 
ners of society and daily life. Therefore, 
it is expected that the ‘‘vital society” 
and the “comfortable life” will be 
realized in which people can fully dis- 
play their individualities. 


(4) Effects on Daily Life 


If computers become more compact 
and inexpensive and home computers 
become popular, control of electric 
household appliances can be systema- 
tized and centralized. Informatization in 
the form of home automation will im- 
prove the quality of life. As information 


In 1980, Japan's computer industry 
had total sales of ¥ 1,300 billion. The 


industry is not yet mature, but growth 
remains high, always surpassing the 


Computerization will continue in 
various fields in the 1980s and demand 
for computer systems will diversify. The 
computer industry will have to supply 
systems ranging from ultra-large-scale 
computers to personal ones, and from 
general-purpose computers to special- 
use ones like microcomputers. Further, 
a number of new companies will enter 
the industry. The computer industry will 
be one of the key industries in the 1980s, 
demand will be strong for general- 
purpose computers 
(c) Problems 

The main problem facing the com. 
puter industry in the 1980s will be the 
challenge of developing creative and 
highly advanced technologies. It will 
have to develop technologies which 
combine the seeds of state-of-the-art 
technologies and the needs of in- 
formation processing. 

The second problem will be meeting 
increasingly diverse needs accurately. 

The third challenge will be to ensure 
informatization efficiently by main- 
taining a level of effective competition 
through market mechanisms. 

Fourth, a smooth international de- 
velopment of informatization must be 














ensured; Japan must contribute to it on 
a global scale. 


(2) Information Processing 
Industry 
(a) Present situation 

Sales of information processing 
equipment reached ¥ 596.6 billion in 1979 

and there were 1,390 

companies in the’ 
field. The average annual growth rate 
over the past five years has been ap 
proximately 20%. However, business 
conditions are not yet ideal and the 
industry is still immature 
(b) Prospects 

Although it is difficult to forecast the 
development of the information 
processing industry, it is anticipated 
that firms in the field wiil follow one of 
the following strategies depending on 
their characteristics. 

First, firms may choose to seek out 
speciality products which can meet 
users’ needs promptly and accurately 
using information processing tech- 
nologies 

Second, they may concentrate their 
efforts on technological innovations in 
the communications field, and promote 
on-line networks which satisfy require 
ments for systematization in industries 
and society 

The third will be in database services 
which will winnow essential information 
from the growing oversupply of data. 

The fourth major product area is soft- 
ware which will see Jemand for 
products which can reduce current soft- 
ware costs. 

The fifth strategy will be to create sys- 
tems that can produce and sell combined 
software and hardware packages. 

Sixth, major firms may seek to 
compete on a global scale. 

(c) Problems 
There still remain a number of 
ms which must be overcome 
before the industry reaches maturity. 

First, management must be improved 
ang dependence on subcontracting 
ended. 

Second, productivity must be improv- 
ed, advanced information processing 
technologies must be refined, and the 
ability to specialize in the special 
technology field must be developed 

Third, the social infrastructure, e.g. 
computer security, must be established. 
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Other problems which face the in 
formation processing industry include: 
insufficient copyright security for soft- 
ware, an unfavorable tax structure. 
imperfect standardization, and certain 
unfavorable business conditions in- 
cluding unavailability of high restricted 
communications circuits. 


Policy for the 1980s 


(1) Necessity for an Information 
Industry Policy 

In order to reach effective in 
formatization, the government must 
simultaneously clarify desirable 
development policies and actively en 
force policies necessary to ensure 
creativeness and vitality 
of the private 
sector, obtaining understanding and 
cooperation from the people. 

It is necessary to enforce new policies 
actively and resolutely, to reexamine old 
policies, and to target policies at 
strategically important fields 

The informatization policy will build a 
new social infrastructure and so will 
benefit industry, society, and the people 
in the future. Accordingly, the policy 
must be conducted steadily and sys- 
tematically and have a long-term per- 
spective. It should be noted that inter- 
ruptions in its enforcement owing to 
short-term financial circumstances 
would create tremendous trouble in the 
future. It is also necessary to provide 
stable funding for the policy 


(2) Promoting the Development 
of Information-Related 
Technologies 


(a) Development of software-related 
technologies 

As costs for hardware have fallen 
while quality has risen, software costs 
as a portion of total information 
processing costs have been increasing 
and the necescity for further develop 
ment of software has been mounting, 
but the development history of soft- 
ware is short and production systems 
are not yet complete. Japan lags far 
behind the U.S. and European countries 
in the development of large-scale soft- 
ware and advanced information process- 
ing technologies. This poses obstacles to 











informatization in Japan. The govern- 
ment plans to promote the development 


next generation 
variety of sophisticated functions and 
easy operability; 

(b) Software production and mainte- 
nance technologies which facilitate 
development and maintenance of high- 
reliability software through computer 
design. 

(c) Advanced information processing 
technologies which can apply informa- 
tion processing technology 
like pattern 
information processing; 

(d) Large-scale software tech- 
nologies for the t of new 
energy, space and sea utilization, and 
other systems, 

(e) Highgenerality and operability 
software for the promotion of software 
flow. 

(b) Development of advanced and 
innovative technologies 

(i) R&Dof a high-speed calculation 
system for science and technology 

Since science and technology require 
tremendous amounts of calculation in 
meteorological forecasts, nuclear fusion 


system for 
science and technology is needed. In 
order to realize the system, new devices 
like Josephson Junction devices and the 
super-parallel processing system should 





huge and con.plicated to satisfy diverse 
demands. In solving these problems, it is 
necessary to promote research and 
development of fifth generation com- 
puter systems that will meet require 
ments for sophisticated functions in the 


Japan should take the initiative in 
grappling with the problems of advanc- 
ed and innovative technologies. The 
information industry 
of Japan must not be 
only promote information and personnel 
exchanges on a global scale, but also 
support industrial cooperation with 
other countries in various fields. Better 
use of concessionary financing should be 
examined, as well. Furthermore, since 


Number of Enterprises and Employees, and Annual Sales 









































Number of | Number of | Annual Per enterprise Annual sales 
enterprises | employees sales per capita 
(1,000) (¥1 billion) [Number of | Annual sales|(¥1 million) 
employees | (¥1 million) 
1974 1,055 $9 245.3 56 233 42 
1975 1,010 $7 275.1 56 272 48 
1976 1,009 59 370 58 304 $2 
1977 1,309 72 4126 $5 315 $8 
1978 1.33% 77 460 2 <8 444 $0 
1979 1,390 9) $96 6 65 429 66 
Average 
increase ratwo| «65 7% 91% 19.5% - - = 
(1979/1974) 
Comment Salcs by the information processing industry have conspicuously increased 


Average annual growth has been roughly 20% in the past five vears, reaching 
¥ 59% 6 billion in 1979 








CSO: 





Note | Total for sen largest US. emerprises (8) — 9200) 
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@gantic and complicated technologies 
will appear which are beyond the 
development capacity of a_ single 
country, an_ international joint 
development system should be con- 
sidered 


It will be necessary to train tech 
micians and experts who will be in 
charge of informatization of developing 
countries as part of economic and 
technical cooperation. In addition, it wil! 
be also necessary to cooperate with other 
countries to improve social systems like 
medical and educational systems, and 


Comparisor of Japanese and U.S. Information Processing Industies 








US 
Sales (¥! bilhon) $216 
Number of employees (1,000) 642 





Note 2 Total for ten largest Japenese enterprises 


Comment 


Japan 


as9 
$8 


Conspicuous disparity can be seen in the scale of major information pro 
cessing enterprises in Japan and tte US 
The size of major information processing enterprises in Japan is one-sixth 
that of similar companies in the US 














SCIENCE AND TECHNOLOGY 


JAPAN TESTS -IBER OPTICS TRANSMISSION SYSTEM 
OW171335 Tokyo KYODO in English 1245 GMT 17 Feb 82 


[Text] Tokyo, 17 Feb, KYODO--Japan has successfully conducted a field trial of a 
submarine, repeater-equipped long-distance fiber-optics transmission system, it 
was announced Wednesday. 


The governmental Nippon Telegraph am Telephone Public Corporation (NTT), which 
corducted the trial, said the success means Japan has taken a big step toward 
putting a long-distance submarine fiber-optics communication system into practical 
operation. 


An NTT spokesman said the corporation would continue research on the system so 
that it may be put into practical use between Southern Kyushu and Okinawa, a dis- 
tance of 1,000 kilometers, by fiscal 1985. 


The spokesman said submarine fiber-optics cables totaling 45 kilometers in length 
were laid late last month on seabed at depths up to 1,000 meters off Yahatano 

on the East Coast of the IZU Peninsula, Southwest of Tokyo, by the submarine 
cable-layer Kuroshio Maru. 


The two repeaters, are 15 and 30 kilometers apart on a cable loop. The system has 
a transmission rate of 400 megabits and is of single-mode type, the spokesman said. 


He said as a result of the test, it was confirmed that high-speed digital signals, 
equivalent to 5,760D telephone circuits, could be accurately transmitted by the 
system over a 45-kilometer distance in a rigorous submarine environment. 


The spokesman said that a short-haul nonrepeatered submarine fiber-optics trans- 
mission system field trial was successfully conducted by NTT in 1980. 


Submarine fiber-optics cables totaling 10 kilometers in length were then laid 

from Inatori to Kawazu along the East Coast of the Izu Peninsula, near the site 

of the latest trial. The transmission system tested at that time consisted of 
submarine fiber-optics cables with repeater equipment at both shore terminal 
stations, but without any submarine repeaters, he said. The spokesman said that in 
Britain, an eight-kilometer nonrepeatered submarine fiber-optics transmission 
system of the 140-megabit type was tested in May 1980. 
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NTT TO SEND TEAM TO U.S. T) LOOK FOR PARTNERS 
WO 30951 Tokyo KYODO in Zgnglish 0849 GMT 3 Mar 82 


i(Text}) Tokyo, 3 Mar (KYODO)--The Nippon Telegraph and Telephone Public 
Corp. (NTT) will send a team to the United States in mid-March in quest 
for American partners in the development of new telecommunications equip- 
ment, the NIT president said Wednesday. 


Hisashi Shinto, the president, told reporters that a team, led by Mitsuharu 
Maeda, senior managing director, and a top expert on such equipment, would 
hold talks with U.S. manufacturers of such equipment. He declined to name 
any of then. 


NTT has since last June invited telecommunications equipment manufacturers, 
both Japanese and foreign, to apply for partnership in the development of 
nine types of new equipment. 


Tventy-five companies have so far applied, and only one of them is a foreign 
company, Motorola, Inc. of the U.S., "to our disappointment.” Shinto said. 


"That's why we are sending a research team to the U.S.,” he said. 
Since January 1 last year, NTT has bought yen 13.3 billion (dollar 56.6 million) 
worth of telecommunications equipment and related materials from a total of 


49 companies through international bidding, according to an NIT spokesman. 


Ten of tne successful bidders were foreign companies, which won NIT orders 
totaling yen 900 million (dollar 3.8 million). 


Since mid-)981, NIT has invited applications from telecommunications equipment 
makers for partnership in the development of nine types of new equipment. 


lhe nine are Japanese teletex terminal equipment, digital echo suppressors, 
mobile telephone equipment, intra-frame coding and decodine equipment, radio 
repeating equipment and channel switching equipment for a 2G6z 32m bit/sec 
digital radio-relay system, 20GHZ digital radio-relay equipment, 30/20CHZ 
band small earth-station equipment for a small capacity omni-use termina! 
satellite system and bilateral repeaters, conference telephone repeaters and 
domestic satellite eche canceller terminals. 





orola, has so far applied for the partnership 
ication is now being screened, an NIT spokes- 


arrangement. Motorola's app 
man saic. 


Only one foreign company, Mot: 
s 


The spoxesman said: We hope that American and other foreign companies will 
be much more positive in joining in the development of such equipment, since 
we have opened our door very wide to foreign companies.” 


He said that in its quest for development partners, NIT has so far held 
seminars twice in the United States and several times in Japan. 


LSO: 4120 1/76 
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SINGLE CHANNEL LSI CODEC DEVELOPED 
Tokyo LOOK JAPAN in English Vol 27 No 311, 10 Feb 82 pp 20, 24, 25 


[Text] Japan has developed a new faraily of PCM muitiplex equipment (PCM 
MUX) for the evolving digital networks. Newly developed single channel 
LSI CODECs, together with synchronous digital multiplexing, make it 
possible not on!y to reduce PCM MUX cost and size, but also to provide such 
benefits as flexible network management and low cost maintenance. Three 
different kinds of equipment are provided to meet network requirements. 
The voice channel unit, containing LSI CODECs, is compatible for all equip- 
ment categories and increases productionally. A plug-in digital access port 
for digital data is available to provide new service readily. Channel testing 
can be remote controlled through an on-chip analog loopback circuit. The 
new PCM MUX family is expected to facilitate the digitalization of NTT’s 





telephone networks. 


introduction 


PCM multiplex equipment (PCM 
MUX) has played an important role in 
reducing the cost of short-haul circuits. 
In Japan, the 1.544 Mbit/s PCM-24 sys- 
tem (y=100 diode companding) were 
first introduced into NTT’s network. 
Today, the PCM-24B system (,=255, 
segmental companding) at the same bit 
rate are being installed extensively. In 
these systems, the 24-channel shared 
CODEC performs encoding, com- 
panding, and multiplexing. To digitalize 
the middie and long-haul circuits, it is 
necessary to further reduce the PCM 
MUX cost. In the shared coding, CODEC 
cost per channel can be remarkably 
reduced as a result of sharing. 

In PCM MUX digital network applica- 
tion, other than the conventional point- 
to-point digital carrier application, it 
would be necessary to interface, for 
example, between synchronous digital 
office terminals and analog exchanges, 
etc. The single channel LSI CODEC eco- 
nomically and flexibly realizes different 
kinds of PCM MUXs required for digital 
networks. This is the main reason NTT's 
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new PCM MUX family utilize a mono- 
lithic CMOS LSI CODEC per telephone 
channel, which has been newly 
developed as the standard PCM CODEC 
in NTT's networks. 

The following describes basic design 
philosophy and main features of the 
family, and explains detailed design 
parameters, such as coding frame 
format, signaling transmission, main- 
tenance and testing. 


Basic Design Philosophy 


As LSI technology has made rapid 
progress recently, the LSI Single Chan- 
nel Codec can be produced economical- 
ly. It is possible to compose a PCM MUX 
which utilizes this LSI. Comparison of 
the new PCM MUXs and existing PCM- 
24/24B systems shows that the latter 
employs PAM multiplexing with 
discreate shared codec, and the former 
employs LSI Single Channel Codec with 
synchronous digital multiplexing. 

(a) Reasons for Using an LSI CODEC 

The LSI has several general merits, 
such as economy, high reliability, small 
size, and low-power dissipation. The 
most important factor is economy. This 
is the main reason why PCM MUX 








utilizes an LSI Single Channel Code 
Generally, LSI circuitry economically 
carriers some surplus functions on its 
chip. Thus, the CODEC LSI chip 
provides additional circuits other than 
that for speech coding, which makes 
loopback from decoder output to encoder 
input when activated for remote speech 
channel testing. 

LSI CODECs realize large capacity 
accommodations, thanks to their small 
size and low power dissipation, resulting 
in floor space saving. 

(b) Reasons for Synchronous Multi- 
nlexing 

Direct access to an individual channel 
at the multiplex~d level is easy because 
the new PCM CODECs employs syn- 
chronous multiplexing technique to com- 
bine PCM and other digital signals. To 
promote maintenance efficiency 
together with item (1), this merit is 
applied to testing signal insertion and 
separation. 

(c) Multiplexing Structure 

As the new PCM MUX is divided into a 

coding step and a multiplexing step, the 


equipment Structure increases 
flexibility 
Therefore, it is possible to accomplish 
the following: 


(i) In order to promote the common 
use of trans-PCM MUX economically, 
the new PCM MUX employs a con- 
figuration which makes it possible to 
change to another kind by a change in 
the multiplexing step only. 

(ii) In order to promote the common 
use of transmission equipment with 
telephone service and non-telephone 
service, the new PCM MUX employs a 
configuration which makes it possible 
to mix telephone signals with non-tele- 
phone signals on the same transmis- 
sion line by a change in coding step 
only. 


Design Philosophy 
Applications for Digital Net- 
works 

The new PCM MUXs generation has 
be developed to promote network 
digitalization. The following PCM MUXs 
are required for application to digital 
networks. 

Category 1, operated at 1.544 Mbit/s, is 
installed in local offices as a short haul 


digital carrier. It faces the secondary 
synchronous digital multiplexer (M,,), 
or Category 1 PCM MUX, or the existing 
PCM-24B MUX. 

Category 2, operated at 6.312 Mbit/s, is 
installed in hub offices without M20 as a 
6.312 Mbit/s or higher bit rate digital 
carrier. It faces either M,, or Category 2 
PCM MUX. 

Category 3, operated at 8.192 Mbit/s, is 
installed in hub offices with M,, for the 
interfaces between M,, and analog ex- 
change and for the interfaces between 
circuits in metallic cables and a digital 
exchange. 


(2) Digital Access Ports 

To provide economical circuits for 
digital services, such as digital data, the 
digital data transmission system has 
been instalied widely since 1977. How- 
ever, this system is primarily desig-ed 
for use in central offices with a large 
number of customers within a nearby 
area. Therefore it would be relatively 
expensive for the system to serve areas 
where only a few digital service chan- 
nels are required, or it would be tech- 
nically impossible to extend di, ital serv- 
ices to customers in new locations far 
from the central offices. 

Therefore, digital service areas are 
able to be expanded economically, if 
telephone and digital service signals are 
mixed and transmitted on the same 
digital transmission line, sucn as PCM- 
24 repeater line connected with central 
office and end office accommodating 
these customers. The new plug-in units, 
called digital access ports, were 
developed to meet such needs. A digital 
access port is now used for 64 Kbit/s cir- 
cuit. The unit simply replaces the voice 
channel unit and produces six 64 Kbit/s 
circuits. 

With digital access ports, the new 
PCM MUX makes possible the mixed 
transmission of both telephone and 
digital service signals. 


(3) Coding Method 


It is necessary that all CODECS, in- 
cluding existing PCM-24B terminal 
equipment, in NTT's network be able to 
face each other. Also, it is necessary to 
meet characteristic requirements for up 
to seven tandem digital links. Therefore, 
the design objectives for the new PCM 
MUX were determined to conform to 
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Table 2: Frame Alignment Parameters 
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CCITT Recommendations G712 and G711. 
This coding method is shown in Table 
1 


(4) Signaling Transmission 

The conventional PCM MUX, such as 
PCM-24B terminal equipment, adopts 
the bit stealing approach. However, the 
bit stealing approach causes S/Nq 
degradations and loses the 64 Kbit/s bit 
sequence independency. When a call is 
connected through a full-digital path, but 
is bit-robbed at any seven transmission 
links, a calculation shows about 8 dB 
S/Nq degradation from the ideal value, 
that is only about a 2 dB improvement 
over the present. Thus, the new PCM 
MUXs employ out-slot signaling, except 
for Category 1, which must use the bit 
Stealing technique due to the lack of 
spare bits 

The out-slot signaling bit rate was 





determined to be | Kbit/s per channel, 
which satisfies the specification for less 
than 2 ms signaling distortion. 

M,, makes Cross Connections in groups 
of 6 voice channels (384 Kbit/s) with 
associated 8 Kbit/s status signal (ST 
signal). 

Therefore, it is possible to make the 
ST signal serve aS an out-slot signaling 
carrier. The ST signal can transmit not 
only normal signaling but also alarm 
indication signals (AIS) for a digital 
path. Category 1 PCM MUX must utilize 
the bit stealing technique. In this case 
the signaling bit rate is 8/6 Kbit/s per 
channel. When M,, is connected to a 
1.544 Mbit/s digital link, the signaling 
carried through a bit steal channel is 
converted into an ST signal at the M,, 
interface port. 


(5) Maintenance 

The PCM MUX has two functions, 
signal converting and circuit terminat- 
ing. Its maintenance has two correspond- 
ing aspects. 

Considering the future trends of trans- 
mission systems Maintenance, the num- 
ber of facilities per manned or un- 
manned office iS expected to increase. 
Therefore, it is indispensable for newly 
developed equipment to possess func- 
tions that make possible efficient, rapid, 
low-cost maintenance. The most im- 
portant thing is to centralize or auto- 
mate (1) sensing fault conditions and (2) 
fault location, which are comparably 
complicated and take a long time to per- 
form using traditional methods. From 
this stand-point, the maintenance design 
concept for the new PCM MUX is as 
follows 


(1) In order to help determine the appro- 
priate corrective action, it is necessary 
to alert repairment of abnormal condi- 
tions in as much detail as possible, 
directly or through some processing 
from a failur? source. For this purpose, 





Table 3: System Parameters of New PCM Terminal Equipment 
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Note 


STECS— Synchronous Terminal Equipment Control System 
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the conventional method using relays is 
inadequate. Therefore, the new PCM 
MUX provides a supervisory interface 
based on a certain transmission 
protocol, capable of processor-controlled 
handling through it. 

(2) Common equipment units in the 
PCM MUX, which have a great effect on 
a system's reliability, should be 
provided with in-service monitoring. For 
channel units, on the other hand, it is too 
costly or technically difficult to perform 
in-service monitoring. Therefore, the 
following capabilities are desirable. 

To examine channel units by external 
test equipment, which many channels 
can share, resulting in low cost diagnos- 
tic tests. 

To monitor a channel when it is in serv- 
ice, and to perform various measure- 
ments in detail when the channel is idle. 
The new PCM MUX provides test and 
associated control interfaces to cen- 
tralize these testings. 

From the viewpoint of automated or 
centralized testings, channel tests can 
be newly classified into five types. 

Full-digital channel access can be 
easily accomplished because the new 
PCM MUX employs the synchronous 
multiplexing technique to combine PCM 
and other digital signals, which allows 
direct access to an individual channel at 
the multiplexed level. 

A 6 Kbit/s digital path between offices 
is examined by a pattern matching tech- 
nique, transmitting and receiving a 
digital test sequence in the manner 
illustrated as Method 1. Digital signal 
processing is utilized when checking the 
voice channel unit digitally by Method 4. 
through the earlier mentioned LSI 
CODEC’s analog loopback circuit. 

As a function of terminating a digital 
section or a digital path, the new PCM 
MUX detects the loss of frame align- 
ment and the alarm indication signal 
(AIS) from upstream, reporting them to 
maintenance personne! as alarms. 

Also, M20 makes cross connections in 
groups of 6 voice channels (Handling 
Group; HG), so Categories 2 and 3 PCM 
MUX detects the loss of frame align- 
ment and the alarm indication signal for 

every group of 6 voice channels, report- 
ing them to maintenance personnel as 
HG alarms 

Thus, since it has direct channel ac- 
cess to the multiplexed signal, the PCM 
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MUX could be thought of as ‘the DCAT 
with CODECs.”’ That is, its maintenance 
philosophy can be made closely con- 
cerned with that in the integrated digital 
network, providing a unique main- 
tenance method, not dependent upon 
whether the switching equipment is 
analog or digital. 

Hardware Configuration 


The new PCM MUX channel bank is 
basically composed of voice channel 
units (VCU), signaling channel units 
(SCU), and common units. Because of 
the difference in signaling and transmis- 
sion digit rates, three PCM MUX 
categories are furnished. The VCU is 
compatible for all categories. 

The digital access unit provides the 
centralized interface for a 64 Kbit/s 
digital signal to be multiplexed on- 
to/from a _ transmission signal. It 
replaces the VCU and provides six 64 
Kbit/s circuits, the same numbers as the 
VCU does. 

In the case of common signaling cir- 
cuit, as signaling channel unit is not 
plugged into a bay, the new PCM MUX 
has an economical configuration 


(1) LSI Single Channel CODEC 


The CODEC LSI consists of an A/D 
converter, which functions to convert a 
voice signal into the digital signal of an 8 
bit PCM, a D/A converter, which func- 
tions to reconstruct voice signals from 
PCM signals, band limiting filters and 
PLL circuit, which function to generate 
an internal clock. 

The LSI has integrated all functions in 
a single 4.35 mm x 7.00 mm chip, which 
is mounted in a small 16 pin DIP. 

The LSI employs a power reduction 
mode so as to reduce power dissipation 
when there is no input signal. Thus, 
small power dissipation of 35 mW (2mW 
in power reduction mode) is achieved. 


(2) Multiplexing Method 
(1) Category 1 

The encoded 6 voice channel (HG) 
signals are buffered at the output gate in 
VCU. Then, these 4 HGs are combined 
by wired OR into a 1.544 Mbit/s pulse 
stream, together with a frame align- 
ment signal an error detection code and 
data link bits in common units (6 x 4=24 
channels). 

Category 1 PCM MUX employs a 

















CSO: 


private LSI, which functions to combine 
4 VCU output signals into a 1.544 Mbit/s 
pulse stream (multiplex), divide 1.544 
Mbit/s pulse stream from transmission 
lines into a 4 VCU input signal (demulti- 
plex), establish frame alignment, detect 
transmission line error and extract a 
timing clock from a 1.544 Mbit/s pulse 
stream. 

(2) Category 2 

The encoded HG signals are buffered 
at output gate in VCU. Then, these 4 HGs 
are combined by wired OR into 1.578 
Mbit/s in common units in the same way 
as for Category 1. 

Then, this 1.578 Mbit/s 24 channel 
signal is converted into 6.312 Mbit/s in 
another common unit and four 24 
channel signals are combined into a 
6.312 Mbit/s pulse stream together with 
frame alignment signals, error detection 
codes and data link bits (6x 4x4x =% 
channels). 

(3) Category 3 

The encoded 24 voice signals are com- 
bined into a 2.048 Mbit/s stream in the 
same way as for Category 1, and then, in 
a common units, this 2.048 Mbit/s 
signals is converted into 8.192 Mbit/s 
and five 24 channel signals are combined 
into an 8.192 Mbit/s pulse stream to- 
gether with a frame alignment signal (6 
x 4x5 = 120 channels). 


4120/156 
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(3) Bay Structure 


The new PCM MUX bay construction 
has standard external dimensions: 2.750 


mm (height) x 520 mm (width) x 225 
mm (depth). 

In the new PCM MUX, 24 channels 
were set as one block (Channel Block), 
and the station cables were directly let 
into the block connectors through the 
side cable duct. 


Conclusion 


In this article, the new family of PCM 
MUXs, which use single channel LSI 
CODECs, has been introduced. The 
adoption of a single channel CODEC 
together with synchronous multiplex 
technology allows the PCM MUX to 
provide a wide range of benefits. Among 
the features are: 

(a) Standardized voice channel unit 
compatible for all types of equipment. 

(b) Economical and flexible imple- 
mentation of three different types of 
equipment required for digital net- 
works. 

(c) A plug-in type digital access port 
for new services such as digital data 
and facsimile. 

(d) Remotely controlled channel 
testing through the on-chip analog 
loopback circuit. 
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BRIEFS 


ANTARCTIC RESEARCH EXPEDITION--Tokyo, 16 Feb, KYODO--Japan's 23rd Antarctic Research 
Wintering Expedition has relieved its predecessor at the Showa Base in the Antarc- 
tic, the Education Ministry said here Tuesday. Quoting a report from the base, the 
ministry said the 34-member 23rd Wintering Expedition started research activities 
at the Showa Base last Thursday. The icebreaker Fuji has already left the Antarc- 
tic for Japan with the previous 34-member 22nd Wintering Expedition aboard. On the 
way home, the expedition members will conduct a geological survey in Amundsen Bay, 
the Antarctic. The icebreaker is scheduled to arrive in Port Louis, the capital of 
Mauritius, on 11 March and in Tokyo on 20 April via Singapore. The expedition 
members will leave the icebreaker when it arrives in Port Louis and will return 
home by air in late March. [Text] [0W160955 Tokyo KYODO in English 0937 GMT 16 
Feb 82] 
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